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Introduction
The domino effect of regional trading agreements (RTAs) that occurred throughout the world during the nineties came to South Asia in 1993 when it formed the South Asian Preferential Trading Agreement (SAPTA). The agreement was later converted into the South Asian Free
Trade Agreement (SAFTA) in 2004 and made operational after two years in 2006. In spite of their geographic and cultural proximity, South Asian countries trade less with each other than they do with countries outside of the region. Like other regional blocs, a major goal of regional integration policies in South Asia has been to bring growth in intra-regional trade flows.
However, the formation of a free trade bloc itself does not ensure increased intra-bloc trade.
If a region is characterized by similar production structure across the countries and heavily depends on a small number of export items, it is most likely that their trade ties will be with countries outside the region. This type of extra-regional dependence for export can be observed in the oil exporting gulf region and to some extent in the primary resource dependent countries. For South Asia, two added impediments on the way of intra-regional trade expansion are the shallowness of integration and the non-economic factors, like cross-border insurgency problems. Exporters are less willing to go through the complicated rules of origin procedure in order to access the thin tariff preference, and governments of the region fear that deep integration will jeopardize national sovereignty.
Amid all these uncertainties about the effectiveness of the regional integration, it is worthwhile to investigate how regional trade flows have responded to the recently formed SAFTA trade bloc. The purpose of this article is to investigate the efficacy of preferential trade liberalization in changing the observed trade pattern by identifying the determinants of bilateral trade flows among the South Asian countries using econometric techniques, as well as supportive qualitative economic analysis. Though in its nascent stage, some data are now available to provide an ex-post evaluation of the performance of this bloc. Using these actual data, we find no empirical evidence of trade creation among SAFTA members, which is not surprising given that tariff concessions in SAFTA are small and are offset by complicated rules of origin procedure.
In contrast to the existing literature on regional integration where only the potential for increasing intra-regional trades among the members in the post-agreement period is investigated, the current study examines the changes in trade flow pattern between the South Asian countries and the rest of the world in the post-SAFTA period as well. Here, a substantial and statistically significant increase in exports from SAFTA members to the rest of the world is found. Also, several panel strategies are used to check the sensitivity of the results against the assumptions of the estimation strategies. As several key coefficient estimates are found to differ across estimation methods, policymakers in South Asia need to use care in relying on the results from empirical studies, including our own, in formulating their trade policies.
The rest of the paper is organized as follows. Section 2 provides a brief overview of the regional trade pattern of the South Asian countries. A selection of current literature that relates bilateral trade flows to regional integration is analyzed in Section 3. The dataset and the methodology of the study are explained in Section 4, followed by the estimation results and their interpretation in Section 5. Finally, Section 6 concludes the article.
Intra-Regional Trade in South Asia
Compared to other regions of the world, South Asia, because of political and other non-economic reasons, has not put much effort into developing the potential gains from economic cooperation.
World Bank (2004) shows that intra-regional trade in South Asia is discriminated against by the countries in the region compared to trade with the rest of the world. Back in 1948 intra-regional trade in South Asia was about 19 per cent of total trade, which by 1974 had reduced to less than 4 per cent and has remained so for the last three decades.
One might think that it should be natural for geographically proximate countries to trade more with one another. However, Deardorff (2001) shows that the importance of distance in determining trade flows may be outweighed by the network effect of trade. If it happens, for example, that a larger portion of population from Bangladesh migrated and settled in the USA than in Nepal, the network effect in terms of exploring market will be stronger between the US and Bangladesh. As a result, the real cost of doing business or trade cost will be lower for this latter pair of countries. This has in fact been the case for most of the South Asian countries in explaining their changed pattern of trade. Reduced trade costs for distant countries have transformed the local comparative advantage to a global comparative advantage phenomenon. The changing pattern of trade flow within the region is shown in Table A1 in the appendix and is summarized in Figure 1 . Figure 1 shows the percentage of intra-regional trade for individual countries on the left-hand vertical axis, while the average intra-regional trade across all South Asian countries is shown on the right-hand axis. It is evident from a cursory view of the Bilateral trade flows between the two large partners are suffering from what is termed by Eichengreen and Irwin (1998) as the 'hysteresis' effect of bilateral trade flows, whereby the history of previous trade flows determine the current trade pattern. The effect seems reasonable for India and Pakistan, because once exporters incur fixed costs to develop distribution network in the foreign markets, they need to exploit the market for a long period of time to recoup profits.
Perception of possible future disruptions in the relationship (war or political tensions) discourages exporters to make investment expenditures for markets that are subject to such disruptions. The fact that a small portion of trade occurs within the region has led some trade theorists (e.g. Panagaraya 1996) to conclude that the countries in this region are not natural trading partners, hence the possibilities of trade diversion from regional integration is substantial.
However, Bhagwati and Panagariya (1996) offer a systematic analysis showing that the amount of pre-bloc trade among the members has no role to play in the welfare implications of forming a discriminatory trading area. In addition to that, a large volume of trade in South Asia occurs informally through the extensive and naturally porous border region. If these unofficial trade figures are taken into consideration, as well as the fact that official trade has increased since the 1990s, then the countries may look more like natural trading partners. Moreover, as the nature of production and the trade structure are changing throughout the world, the prospect of trade expansion through regional cooperation is gaining importance. Athukorala and Yamashita (2008) find that fragmentation of trade is growing at a faster rate than total world manufacturing trade, and making intra-regional dependence more important than ever.
Review of Selected Literature
Empirical evidence regarding the effects of RTAs on bilateral trade is mixed and tends to depend on the characteristics of member countries. The instability of the RTA coefficients across cases is reported in Word Bank (2005) and Cipollina and Salvatici (2010 Frankel et al (1996) is ambiguous about the impact of RTAs, as the relevant coefficients in their study are insignificant, but Wonnacott (1996) is more optimistic about the positive effects of RTA by stating that when there are scale economies an RTA can lead to welfare improvement even in the presence of trade diversion.
The European Union is the most prominent of all the regional blocs in terms of the depth and breadth of integration it has attained so far. European Commission (1997) investigates the trade creation and trade diversion effects of the single market program (SMP) in Europe. These issues are examined empirically for 15 three-digit SITC sectors using both econometric and general equilibrium methods. The study shows that in most of the sectors the EU market has been more open, leading to trade creation instead of trade diversion. In addition to higher trade flows, the SMP program has contributed to improved competitiveness, with the price-cost margin falling by 3.9 per cent across these sectors since 1992. Glick and Rose (2002) narrow down the investigation to the effects of the monetary union on trade flows and find almost doubling of the overall trade flow from this source only.
South Asia took much of its inspiration from the success story of the free trade bloc of the neighbor region, Southeast Asia, which formed AFTA (Association of South East Asian Nation's Free Trade Area) in 1992. Bun et al (2007) show that an enormous increase in bilateral trade flows within this region is not merely driven by economic growth of this region, but is in fact a consequence of its regional integration policy. More particularly, within an extended gravity model that accounts for unobserved heterogeneity, these authors show that AFTA has contributed 9 per cent to bilateral export growth per annum within the region after the inception of the free trade agreement. Sawyer et al (2010) explain that a large portion of the increased intra-Southeast Asian trade represents intra-industry trade. The rising share of manufacturing export and increasing research and development expenditure along with increasing openness of the region is supporting a fragmented production structure in this region.
Literature on the impact of regional trade liberalization, especially on trade flows, in the context of South Asia is sparse. Hassan (2001) proclaims to be the first to apply the gravity type of model to evaluate the viability of a South Asian free trade bloc. Rahman et al (2006) The shortcomings of the current literature when it comes to evaluating the South Asian free trade area are reflected in their inability to incorporate an appropriate number of regional dummies to investigate the trade creation and the trade diversion effects, as well as the ad hoc or ex ante nature of their analysis. In many cases these studies are based on pre-SAFTA data. In this paper, a suitable version of the gravity model is specified and several panel estimation strategies are applied to assess the ex-post consequences of regional integration initiative for the South Asian countries. The empirical results thus obtained should provide more confidence about the parameters of interest and should provide an improvement over the existing results on the effect of SAFTA on regional trade integration.
Data and Methodology

Description of the Data
This study exploits a panel of data, where six South Asian countries, India, Bangladesh, the 
Methodology
An augmented version of the gravity model suggested in Feenstra (2004) is used here to analyze the impact of SAFTA on trade flow patterns in South Asia. In this context, the chosen model is:
where ij X is the dollar value of export from country i to country j, j i Y Y and are dollar value of nominal GDP of country i and j respectively. ij D is the physical distance between the two trading partners measured in great circles. s i and s j represent the share of each of the trading partner's GDP relative to their total GDP, i.e., )) /( (
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s is a measure of size dispersion between trading partners, first introduced in Helpman (1987) . The index monotonically varies from 0 to 0.25 and can be considered as a measure of income convergence between the trading partners. P i and P j are the local and the foreign prices measured by their respective GDP deflators. E ij is the exchange rate expressed as the ratio of national currencies per US dollar.
To capture the trade creation and trade diversion consequences of regional integration, the following three dummies are introduced in the regression equation (1) The first dummy is intended to capture the intra-bloc trade effect of the RTA, while the second and the third dummies encapsulate the bloc's effect on import from and export to the ROW, respectively. The coefficients of these three dummies considered together inform us about the nature of trade pattern following regional integration. If increased regional trade (i.e. a positive coefficient of the RTA1 dummy) is accompanied by a fall in import from the ROW (a negative coefficient of the RTA2 dummy), the case of trade diversion arises. A positive coefficient of the latter dummy indicates trade creation. In the case where the second dummy is negative and outweighs the positive first dummy, we have pure trade diversion. Otherwise, the diversion is partial and represents a type of import trade diversion. On the other hand, if we substitute the coefficient of the second dummy with the third dummy in the previous interpretation, we have export trade diversion, in which case the ROW suffers.
To introduce dynamics and test for hysteresis effects as suggested by Eichengreen and Irwin (1998) , the model is modified to include lagged values of the dependent variable and estimated within a GMM (generalized method of moments) framework. The influence of history in determining trade means that failure to include the lagged dependent variable biases the estimates. However, once the model is made dynamic, simple OLS is inappropriate and hence a dynamic panel data approach is applied with GMM.
Data Analysis, Estimation, Results, and Discussion
Preliminary Data Analysis
Before analyzing the final model, it is appropriate to examine the data for some basic measures, like mean, standard deviation, skewness and excess kurtosis that will give us a summary idea of the contents of the data. The preliminary data analysis is valuable in evaluating the assumptions of the underlying model, testing for the model's specification validity, and selecting a parsimonious model. The key statistics of the relevant variables in their log form are reported in 
Notes: a Positive excess kurtosis is an indication of leptokurtic (slender with fat tail) distribution, while its negative value implies a platykurtic (broad with thin tail) distribution. b Test for null hypothesis of normal distribution: chi square value (p-values are in parentheses).
The overall mean amount of bilateral trade flow in Table 1 is 103 (i.e. e 4.6318 ) million US dollars per year. The bilateral trade flow, of course, varies substantially as it incorporates highly dissimilar trading partners. Some details of the bilateral trade flows over each of the three decades covered by our empirical analysis are given in Appendix Table A1 . Table 1 for the shape of the distribution show all the variables, except for the log of bilateral exports and log of prices, are lepto-kurtic, while, except for the income variable, all are slightly negatively skewed. Since the size of the countries varies widely in South Asia, the values taken by the variables are also more dispersed from the overall mean than a normal distribution would require. The Hansen-Doornik normality test, which takes into account both skewness and kurtosis, also confirms this conclusion in the last column of Table 1 . The null hypothesis of normality is rejected at the 1 per cent level of significance for all these variables.
Statistics in
We have two options to deal with the non-normality of the data, either rely on non-parametric tests that do nor require normality assumption or analyze the results based on some kind of robust statistics. The latter approach is followed here, as robust statistics are still parametric and have more power than the former.
Time -Series Properties of the Data
In order to check for the time series properties of the variables in the sample, we employ here various types of panel unit root tests as suggested by Maddala and Wu (1999) , Levin, Li and Chu (2002) , Im, Pesaran and Shin (2003) , and Hadri (2000) . These tests differ in terms of their null hypothesis (unit root versus no unit root), inclusion of deterministic terms (individual effect,
trend, or none), and methods of auto-correlation correction (lag or kernel based). Except for the
Hadri test, which maintains no unit root in the null, all other tests assume the null hypothesis of unit root. Summary results of unit root tests are presented in Table 2 .
Test values reported in the third column of Table 2 (2003) Hadri (2000) χ2=201 (2003) Hadri (2000) χ2=178 (2003) Hadri (2000) χ2=129 (2003) Hadri (2000) χ2=230 . (2003) Hadri (2000) χ2=230 . 
Empirical Model Selection
In a panel data context it is important to know whether each observation in the data is sufficiently homogenous to be considered as a pooled series. All the individual trade flow and other series over the sample period can be lumped together and the simple OLS strategy can be pursued, if each individual cross-section equation has a similar coefficient structure. However, the presence of country heterogeneity that remains fixed over time suggests the use of panel strategy in the data analysis. The Fisher test statistic suggested in Kunst (2009) confirms the use of panel strategies (random or fixed effect) in this case. In the next step, the Hausman test is applied to select among competing panel estimation methods. The Hausman test statistic turns out to be 6.7058, which is chi-square distributed with 5 degrees of freedom and has a p-value of 0.2435, implying a preference for the null random effect model. To tackle the endogenity issue in the dynamic panel model, a generalized method of moment (GMM) estimator is used. There are a few differences among the estimates obtained under different estimation methods and these arise because of the underlying assumption about the error structure of the equation. While the random effect model exploits only the information on heteroskedasticity in the error, the PGLS is implemented in the context of both heteroskedastic and auto-correlated error structure. The system-GMM controls for the endogenous regressors in the model as well.
Analysis of the Results
Thus, the GMM estimates are most reliable, because the exogeneity of the regressors can't be assured. Coefficients of regressors from the GMM estimates aren't directly comparable to those from the RE and PGLS estimates due to the lagged dependent variable in the GMM estimates.
Essentially, the GMM estimates give short-run effects, while the RE and PGLS estimates give long-run effects. However, if the current and lagged values of the dependent variable in the GMM estimates are set equal, their combined coefficient is .05. The coefficients for the other regressors in the GMM estimates are therefore multiplied by 20 (the inverse of .05) to generate equivalent long-run coefficients for comparison with the RE and PGLS estimates.
The signs and significance of the coefficients of the GDPs and the GDP-similarity index are preserved under all these three approaches. The pull of gravity is expected to be stronger, the higher the partners' economic size. Larger economies have capacity to export more or have higher purchasing power to import. Moreover, larger economies permit production at levels to reap scale economies, which is also an important determinant of trade according to the new trade theorists (Krugman, 1980 and Helpman, 1981) . The estimated coefficient of both exporter's and importer's GDP are found to be significantly positive in the GMM estimates, with long-run equivalent coefficients of 0.40 and 0.60 (multiplying the coefficients in Table 3 by 20) . Thus, for a percentage rise in the GDP of the exporter (importer), bilateral exports rise by 0.40 (0.60) per cent. In the RE estimates, the corresponding coefficients each have a p-value of lower than one per cent and have magnitudes of 1.34 and 0.86 for exporters and importers, respectively. The coefficients under the PGLS method are closer to those from the GMM estimates and still highly significant. The second important control, the log of the product of GDP shares of each country, is designed to capture the effect of the similarity of economic sizes of the partners on their trade flows. The multiplicative form of the GDP share terms restricts the share coefficients for each partner to be equal and this is quite reasonable. The negative coefficient of this variable indicates that dissimilar countries (such as Nepal and India) trade more with each other than countries that are more similar in terms of their economic sizes (such as Bangladesh and Pakistan).
The GMM estimate suggests that for a percentage point improvement toward equality in the income share, bilateral export decreases in the long-run by about 0.40 per cent (the short-run coefficient of -0.02 times 20). The corresponding coefficients in the RE and PGLS estimates are similar and highly statistically significant. This finding is contrary to the Linder's (1961) hypothesis that size similarity between countries leads to preference similarity and overlapping demand which is often responsible for creating bilateral trade in diversified manufacturing products. Because of the low-income status of the South Asian countries and primary production structure, this hypothesis apparently doesn't apply in this region.
The estimated distance coefficient in the long-run is -2.20 and statistically significant under the GMM methodology. Distance is expected to reduce trade in the gravity equation as the economic mass of the distant country is less attractive as a market. The coefficient is positive under the PGLS method, but again is negative under the RE method. The contradictory estimates suggest some variables in the data are endogenous. The GMM method tackles this problem by using instruments from within the model and gives the theoretically expected negative sign for the distance coefficient.
Exchange rates and price levels in both the export and import country are likely to be endogenous in a system with trade flows given that the South Asian countries have flexible exchange rate policies. In the GMM estimates, the price levels of both the exporting and importing country have no statistically significant impact on bilateral trade. However, the relative exchange rate has a statistically significant negative coefficient, indicating that depreciation by the exporter lowers exports, contrary to usual expectation. The sign of this coefficient is opposite under the RE and the PGLS methods, suggesting bias from endogeneity that is controlled in the GMM method. Possible scenarios for new trade patterns that may emerge from regional integration are shown in Table 4 , where an up (down) arrow in a cell indicates rise (fall) in export from the source to the destination region. The estimated coefficients of the RTA3 dummy is highly significant and positive in the GMM methods, implying that the South Asian countries have increased their exports to the outside region during the post-SAFTA period. Trade creation has occurred since the formation of SAFTA, but with non-member countries rather than within the bloc. Together with the positive, but statistically insignificant, coefficient of RTA2, there is certainly no support for a finding of trade diversion. Rather, the results from the three RTA dummy coefficients suggest that through 2012 SAFTA has been a largely ineffective preferential trading agreement operating during a period of strong outward orientation of member countries. 
Conclusions
Our research investigates the impact of the current free trade agreement in South Asia in changing the trade patterns of the member states. Within an extended gravity model framework and with relevant data from the concerned countries, the empirical results show that SAFTA has not been effective in producing additional trade flow within the region. This result is not 4 Sawhney and Kumar (2008) point to political disputes over unresolved territorial issues, as the root cause of turning South Asia into the least integrated region of the world. They note that on one occasion Pakistan even denied India the MFN (Most Favored Nation) benefits, though both are WTO members. 5 The corresponding RE and PGLS estimates show different patterns of RTA coefficients (both from each other and from the GMM estimates. However, the RE and PGLS results fail to control for endogenous regressors.
surprising given the limited scope and, so far, only partial implementation of the agreement. An agreement that promotes deeper integration of the economies is required if intra-regional trade is to be boosted substantially.
Three different estimation methods are used in our empirical analysis: random effects controlling for heteroskedasticity, panel estimation controlling for heteroskedasticity and autocorrelation, and the generalized method of moments (GMM) applied to a dynamic specification of the estimating relationship (with controls for heteroskedasticity, autocorrelation and endogenous regressors). The three methods generate broadly similar positive estimates for the long-run effects of importer and exporter GDP and, also, similar negative estimates for the long-run effect of similarity of size of exporting and importer GDP. These results support the gravity hypothesis that economic mass encourages trade, with differences in size encouraging even more trade.
For the remaining control variables in the estimating equation and for the dummy variables that capture the effects after the formation of SAFTA, there are notable differences in the magnitude, sign and statistical significance of corresponding coefficients across the three estimating methods. The conceptually most appropriate results from applying the GMM approach to a dynamic specification with the lagged dependent variable as a regressor, shows the importance of controlling for the history of bilateral trade as suggested by Eichengreen and Irwin (1998) . These results also show that distance between trading partners has the expected negative effect on bilateral trade and that bilateral trade declined by almost one quarter during 2009 at the peak of the GFC. Finally, these results show that trade has generally increased since the formation of SAFTA, although the only statistically significant increase has been in the exports of SAFTA members to the rest of the world.
It should be noted that only the trade-flow effects of SAFTA have been considered in this study, which need not validate or nullify the desirability of the agreement. Regional cooperation often involves multi-dimensional objectives. Enhanced political cooperation, credibility of policy reforms, or consideration of dynamic gains from trade can produce substantial benefits.
Furthermore, while regional integration in South Asia has been generally ineffective in promoting intra-regional trade flows, at least the region continues to move towards integration into the broader global economy. Trade creation, rather than trade diversion, is clearly indicated in our results for the post-SAFTA period.
